Abstract The literature on first-year study success has identified a host of factors that may affect a student's chances of succeeding, ranging from personal circumstances to educational environment. One of the factors that often emerges in this context is (non-)attendance of classes, lectures and tutorials. Intuitively, one would expect this to be all the more important in programmes that employ a student-centred and interactive approach to learning, such as problem-based learning. Interestingly, there is little dedicated research that looks into the importance of (non-)attendance in such a learning environment. This article addresses this gap in the literature by looking at the effect of (non-)attendance on the study success of three cohorts of Maastricht University's Bachelor in European Studies (annual intake of 325-350 students). Controlling for a range of factors, we find that attendance matters for several measures of study success and also for the committed and participating student.
Introduction
The first year of studies is of key importance in determining students' chances of completing their studies in higher education. Many new students struggle with the transition from secondary school to university and have difficulties adapting to academic norms and expectations (e.g. Briggs et al. 2012; Bruinsma and Jansen 2009; Jansen et al. 2017 ). Class attendance is often identified as being important for students' persistence and results, with absenteeism seen as increasing the risk of dropout (e.g. Credé et al. 2010; Moore et al. 2003) . In this context, Trotter and Roberts (2006, p. 382 ) stress the importance of stimulating "an ethos of attendance" as key in terms of integrating first-year students into academia (cf. Rau and Durand 2000) .
In Dutch higher education, the first year is of particular importance. Students generally have to pass a minimum number of credits to be able to continue into the second year of their studies, the so-called binding study advice (BSA) . This also applies to students enrolled in Maastricht University's Bachelor in European Studies (BA ES). This programme revolves around problem-based learning (PBL). Active student engagement is key to the success of PBL and, hence, one could argue that attendance is deemed to be crucial for effective student performance in PBL-based programmes (cf. Loyens et al. 2012, p. 419; Maurer 2015, p. 372) .
Interestingly, despite an ample body of literature on attendance and study success, there is hardly any specific research into the PBL context (one exception: van Berkel and Schmidt 2000) . Scholars appear to assume that attendance matters in PBL, just like it is common to assume that participation matters in such an environment. However, in practice these assumptions do not always hold. For instance, Remedios et al. (2008) show that silent students in active learning environments may still learn. Moreover, with the premises of PBL not always being uniformly applied in practice (Moust et al. 2005) , there is a need to further study PBL practice, including the impact of attendance on study success.
Our research is aimed at addressing this gap in the literature. By assessing in how far students' (non-)attendance matters for first-year study success in the BA ES, we explore the question whether and to what extent attendance matters in a PBL teaching and learning environment.
1 This article starts with a discussion of the literature on transition and firstyear experience and on the importance of attendance for study success. Next, we will shortly introduce the BA ES. This is followed by an overview of our research design. Subsequently, we will present our findings, which, as we will show below, suggest that attendance is even more important than expected.
Transition and first-year experience
The start of an academic career is challenging, with the transition from secondary school to university seen as an important phase (Coertjens et al. 2017; Kyndt et al. 2017 ) and the first year in higher education perceived as being especially "crucial" ). In the words of Bruinsma and Jansen (2009, pp. 100-101) , " [t] he first year is especially important as it serves as an orientation to the remainder of the study and selects those students who are willing to persist". The range of factors that comes into play when transitions from secondary school to university and first-year study success are concerned is broad. Individual student characteristics such as age, gender, motivation, personality, secondary school performance and study skills play a role, as do issues related to the programme of study, such as curriculum design, educational environment, induction activities and social integration (e.g. Briggs et al. 2012; Trautwein and Bosse 2017; Trotter and Roberts 2006) .
With governments aiming for greater access to higher education, while simultaneously requiring increased retention and completion, universities have to explore ways in which to ease transition and enhance first-year experience. Even though there are external factors beyond the control of universities (Leveson et al. 2013) , they can take steps to create an environment in which students' chances of persisting increase. For instance, researchers have stressed that being part of a community is important for students to do well at university-this concerns both academic and social integration (e.g. Tinto 1997; Wilcox et al. 2005; Zhao and Kuh 2004) . As such, fostering a supportive academic and social environment can increase students' belief in their own capacities and can help keep them motivated and engaged Korhonen et al. 2017; Tinto 2017) . Jansen and Suhre (2010) argue that an active learning environment is important for students' persistence, especially in their first year. Similarly, Tinto (2017, p. 263) argues that for students to see the relevance of topics and subjects, it is worth exploring the opportunities offered by "problem and project-based pedagogies that call for students to apply what they are learning to address meaningful problems". Indeed, active learning environments such as PBL, which are usually characterised by closer interaction with and between peers and academic staff, provide a community and give context to learning. PBL is a student-centred approach that presumes self-directed learning and relies on an active construction of knowledge in the context of specific problems. Learning is a collaborative process in which students discuss problems and literature, and exchange ideas and arguments (e.g. Loyens et al. 2012; Maurer 2015) . Attending PBL tutorials as such may help induce a feeling of community, even when a student does not actively take part in discussions (Remedios et al. 2008 ).
Attendance and study success
Among the factors that often reoccur in research on first-year study success is attendance and non-attendance. Jansen and Suhre (2010) consider attending classes crucial for students to succeed. Similarly, Georg (2009, p. 657) notes that "limited class attendance" is one of the characteristics of students who might not persist. This perceived influence of attendance on study success is also reflected in a dedicated body of research.
Some question the effects of attendance on study results. For instance, in their study on the importance of attendance for academic performance of second-year medical students, Eisen et al. (2015) conclude that not attending active and engaged learning sessions had no negative effects on results. However, many other studies have concluded that there is a clear relationship between attending or not attending classes and study results (Bevitt et al. 2010; Moore et al. 2003; Woodfield et al. 2006) . Most of these studies tend to look at one undergraduate programme, but Newman-Ford et al. (2008) studied the impact of attendance on results of first-year students in four undergraduate programmes at the University of Glamorgan and found significant effects in nearly every course in these different programmes.
Several studies have commented on the fact that attendance may also be linked to other forms of motivation and commitment (e.g. Gump 2005; Marburger 2001 ). Attendance has, for instance, been described as a "broad measure of active engagement" (Gracia and Jenkins 2002) and of "commitment to PBL" (van Berkel and Schmidt 2000) . Yet, other scholars have argued that the effects of (non-)attendance appear to be independent of factors such as students' ability. For instance, based on a study of attendance and study results of students in undergraduate economics classes at three universities, Romer (1993) discerned a statistically significant relation between attendance and results, even when controlling for other possible factors-including motivation, which he took into account by also only looking at students who completed all course work (cf. Durden and Ellis 2003) . A similar point is made by Woodfield et al. (2006) , who argue that the effects of (non-)attendance appear to be independent of factors such as students' ability. Finally, Credé et al. (2010) look at different models which may explain this relationship in their meta-study on the influence of attendance on study results. The authors argue that the "unique effects model", in which there is a strong relationship between attendance and grades with only a weak role for student characteristics, offers the best explanatory value and that "the benefits of better attendance in college classes are likely to be substantial. " (p. 286) .
Studying the impact of attendance is important because it can inform policy decisions regarding rules, regulations and curriculum design in higher education. One of the key points of debate concerns the question whether or not higher education institutions should intervene on matters related to attendance, for instance by setting minimum attendance requirements. Studies report that students do not object to interventions; they actually perceive them as a sign that university cares about them (Bevitt et al. 2010; Bowen et al. 2005 ). Yet, scholars are not always keen on such measures. St. Clair (1999) has argued against compulsory attendance. She believes that existing studies do not provide enough justification for such policies, also because they would ignore other factors that influence study success. Instead, she argues that students should want to attend, instead of being forced to. This way they feel in control and will be better motivated. St. Clair's emphasis on enjoying learning and feeling responsible certainly would be more in line with the basic premises of active learning environments such as PBL.
Problem-based learning in the BA ES
The aforementioned challenges and issues have also been at the centre of debate in Dutch higher education, including in relation to Maastricht University's BA ES, the focus of the current study. This 3-year, interdisciplinary undergraduate programme focuses on Europe in its broadest sense, including European integration, cultural and religious fault lines and European history. Courses are jointly developed and taught by an international staff team, representing several disciplinary backgrounds. Due to the fact that the programme is fully taught in English, it attracts students from all over Europe and even from outside Europe.
As Jansen et al. (2017) show, such a diverse and international student body creates additional challenges as far as academic and social integration is concerned. In order to address such issues, the BA ES introduced a "Matching" intake procedure, an enhanced induction for new students and a revised mentor programme from 2011 onwards (Bijsmans and Harbers 2014) . In addition, just like other programmes at Maastricht University, from its inception in 2002 the BA ES curriculum has been shaped in accordance with the principles of PBL, with learning usually taking place in small groups of maximum 15 students (Maurer 2015; Maurer and Neuhold 2014) . Moust et al. (2005) argue that throughout the years, PBL has seen an "erosion" of its original premises, including decreasing student engagement with the pre-discussion, increasing group size and course coordinators that prescribe literature. One related issue concerns students' attendance and participation, which are considered to be of key importance for a fruitful PBL learning community (e.g. Loyens et al. 2012, p. 419) . In the words of Maurer (2015, p. 372) , "PBL builds upon collaborative learning by assuming that deliberation and discussion advance knowledge and understanding". Also within the BA ES' home Faculty of Arts and Social Sciences (FASoS), there have been several discussions on the role of attendance. The BA ES has always employed minimum attendance requirements, but questions have been raised about the resulting administrative requirements and about the suitability of attendance rules in a PBL environment that stresses self-responsibility. Our research was partially inspired by these discussions, which often were opinion-driven, rather than evidence-based. In addition, while educational scientists have done research into the matter, there is hardly any research on the impact of (non-)attendance in active learning environments, in general, and PBL, in particular (Bevitt et al. 2010, p. 8; Eisen et al. 2015, p. 814) . We seek to contribute to this debate by looking at the impact of attendance in PBL in the BA ES and purposefully broaden the definition of study success by looking at three indicators, namely passing the BSA threshold, obtained ECTS (European Credit Transfer System) and GPA.
Research design
While most studies are small in terms of their design (for an exception, see Newman-Ford et al. 2008 ), our research is aimed at assessing the importance of (non-)attendance on the study success of first-year BA ES students of three cohorts (2012/2013, 2013/2014, 2014/2015) . The main reason for focussing on these cohorts is that the students in question have all had to complete the aforementioned Matching procedure, which is aimed at helping prospective students make the right study choice. Among other things, this procedure stimulates reflection about motivation to study European Studies. Data have been anonymised to avoid potential privacy issues.
Study success in our research takes two forms. First and foremost, it concerns retention. Consequently, the first question addressed in this paper asks whether we can discern differences in course attendance between students who passed the BSA threshold-42 or more ECTS-required to continue their studies and those who did not. We also look at the effect of attendance on the total number of ECTS obtained at the end of the first year. Second, study success can be defined in terms of grades. Therefore, does course attendance effect students' grade point average (GPA)? Not only will we address this issue by comparing end-of-the-year results, but we will also discuss whether attendance in one period is more important than in another period.
In the analyses presented below, we look at three sub-groups of students. The first group consists of 650 students (out of the 1059 students originally enrolled at the start of the three academic years) who attended all courses throughout the first year.
2 This group of students consists of slightly more women (54%) than men (46%) and is highly international, though German students by far comprise the most substantial group (44%, 20% Dutch, 8% Belgians, 7% Italian, 6% UK, and 15% other countries; comparable figures apply to country of preeducation). The average age is 19.6 years (with a standard deviation of 1.8 years; minimum is 16 and maximum is 41 years). Descriptive statistics per cohort are provided in Tables 5, 6 , and 7 in the Appendix.
We differentiate between (1) the group of 650 students who attended all courses during their first year, (2) students who additionally passed the BSA threshold (N = 548) and (3) students who also attended the minimum number of required meetings at the end of the first year (N = 326) (Table 1) . 3 The descriptive statistics remain by and large the same for these groups of students. The rationale for narrowing down the sample of students is that we may expect that students who pass the BSA threshold, and those who do not only pass this threshold but who also attend the minimum number of required meetings, tend to be the more committed students. When attendance matters for the most committed students, then it is very likely that attendance matters for all students (cf. Romer 1993) . Table 8 in the Appendix presents the courses offered in the first year of the BA ES. Some skills courses are not graded in accordance with the 1-10 Dutch numerical scale, 4 but with a fail, pass or excellent. Attendance and ECTS for these courses are included in our attendance and ECTS measures, but these courses are excluded when we calculate GPA.
Our main independent variable of interest is attendance. Table 9 in the Appendix displays the minimum and maximum number of tutorials students need to or can attend during a period, or at the end of each period including the end of the first year (period 5). A student who has met the minimum attendance requirements at the end of the first year has attended 53 to 60 tutorials whereas a student who did not miss any meetings attended no less than 74 to 79 tutorials. Since the number of total and required tutorials as well as curriculum changes varies per cohort 5 , we express attendance as a ratio of total meetings ( Table 9 in the Appendix). Our main dependent variable is study success. Specifically, we look at three forms of study success, namely passing the BSA threshold, obtained ECTS and GPA. Meeting the BSA threshold is operationalised as a dummy variable (1 = having earned 42 or more ECTS). Obtained ECTS is operationalised as a ratio of total ECTS (60 credits). GPA is an average of obtained grades (on a scale from 1 to 10) weighted by the number of ECTS for the respective courses. In the statistical models presented below, we include several control variables: gender (0 = men; 1 = women), age (number of years), nationality (country) and pre-education (country).
Impact of attendance on receiving a positive BSA
The first question we take up is whether attending more tutorials increases the likelihood of passing the BSA threshold. Table 2 presents the results of a logit regression model exploring the effects of the total number of attended tutorials at the end of the first year on meeting the BSA requirement (1 = yes; 0 = no). The model controls for gender, age, nationality and country of pre-education. 3 The total numbers of students may alter slightly depending on missing data on the measurement of study success. 4 Where a 10 is the highest possible grade and a 6 is the minimum passing grade. 5 The course Fault Lines was a lecture based course in 2012-2013, with PBL sessions being (re-)introduced in 2013-2014. This is also partly the reason why the number of required and total meetings increased respectively from 53 to 60 and from 74 to 79 for cohorts 2013-2014 and 2014-2015 . Attendance has a positive and statistically significant effect on meeting the BSA requirement. Substantive effects cannot be directly interpreted from the regression results presented in Table 2 . Therefore, we have calculated the effects of attendance for a German woman of 20 years who received her pre-education in Germany. This "type" of student was chosen because it is the most common student of the first year (see Tables 5, 6 , and 7 in the Appendix). In addition, annual study progress data from our student advisors shows that they are the best-performing students and often are present during almost all meetings. In other words, we may expect the least impact of attendance for this type of student (cf. Woodfield et al. 2006) . Students who attended all meetings (100%, 74 meetings for cohort 2012-2013 or 79 meetings for cohorts 2013-2014 and 2014-2015) have a 99% probability of meeting the BSA of 42 or more ECTS whereas this probability is 46% for students who attended the minimum number of meetings (72% of the total number of meetings). We get very similar results when we restrict the analysis to students who have at least attended the required number of meetings in order to pass for attendance (MIN).
Impact of attendance on obtained ECTS
We also explore the effect of attendance on the total ECTS obtained at the end of the first year. Some descriptive statistics (Table 3) are already quite revealing. Students who have earned at least 55 of the maximum of 60 ECTS have attended on average 92% of the total number of tutorials. This is statistically significantly more than students who obtained less than 55 ECTS. All the differences in means reported in Table 3 are statistically significant (p < 0.05) which strongly suggests that students who attend more tutorials also tend to acquire more ECTS.
In Table 4 , we present the results of three ordinary least square regression models which allow us to explore the effect of attendance on the number of earned ECTS at the end of the first year for three different groups of students: all students (ALL; N = 650), students who met the BSA requirement (BSA; N = 548) and students who met the BSA requirement and who also attended the minimum number of required meetings at the end of the first year (BSA + MIN; N = 326).
The beta coefficient of our main independent variable of interest, the percentage of attended meetings of the total number of meetings at the end of the first year, is positive and statistically Notes: Shown are the results of a logit regression model estimating the probability that a student meets the binding study advice. MIN stands for students who attended the required number of tutorials to pass for attendance *p < 0.05; **p < 0.01 significant for all three groups of students. Yet, the size of the beta coefficient, and hence the impact of attendance, is declining. This is clearly shown when we look at the substantive effects. Each 1% additional percentage attendance translates into 1.5% extra obtained ECTS when we look at the whole pool of students who have attended all courses throughout the year. The difference in average percent attended meetings between the group of students who obtained 42-48 ECTS (82.8%) and those who acquired 55-60 ECTS (91.6%) is 8.8% (Table 3) . This difference translates into 13.2% extra earned ECTS (8.8% × 1.5%), that is 7.9 ECTS (13.2% of 60 ECTS). Notes: Shown are the results (beta coefficients and their standard errors) of an ordinary least regression model on the number of ECTS obtained at the end of the first year. The model is run for all students (ALL), for students who met the BSA requirement (BSA) and for students who met the BSA requirement and attended the minimum number of required meetings at the end of the first year (BSA + MIN) *p < 0.10; **p < 0.05; ***p < 0.01
When we confine the analysis to students who have obtained their BSA or who have their BSA and attended the minimum required meetings for all courses (BSA + MIN) then attendance still matters. For these students, each 1% additional percentage attendance results in 0.6 to 0.7% extra obtained ECTS. The minimum required percentage of meetings that a student needs to have attended at the end of the academic year is 72 to 76% (Table 8) . The difference in earned ECTS with a student who has attended all meetings (100%) is 14.4 to 16.8 ECTS (i.e. 24-28% × 0.6%).
Impact of attendance on GPA
The previous analyses on the impact of attendance on receiving a positive BSA and on earned ECTS focused on study success at the end of the academic year. A focus on GPA allows us to assess the impact of attendance on study success at multiple time points throughout the academic year. In the BA ES, courses are taught in five periods whereby the last week is mostly kept free from teaching because of examinations.
6 Another major advantage of looking at the impact of attendance per period is that we can control for GPA obtained in the previous period. The GPA of the previous period serves as an indicator for commitment to the programme, among other things such as intelligence. Therefore, we are more closely assessing the impact of attendance rather than something such as broader engagement.
Below, we present the results of multilevel mixed regression models which, in addition to cumulative GPA of the previous period, include dummies for each period and cumulative percentage attendance and their interactions as well as several control variables (gender, age, nationality, country of pre-education). The models enable us to assess the impact of attendance on cumulative GPA per period. Periodic GPA is measured for five periods for each student, and students are clustered in three cohorts. We include random effects for each student and three cohorts to control for dependencies arising from clustering. The models also include an autocorrelation coefficient (rho) for periods. The full regression model results are presented in Table 10 in the Appendix. Figure 1 displays the impact of attendance for 590 students who attended all courses in the first year. Figure 2 displays the impact of attendance for 322 students who attended the minimum required of meetings for all courses and who passed the BSA threshold of 42 out of 60 ECTS. Estimates for period 1 cannot be displayed because these observations are dropped from the model while GPA for the previous period is absent.
Three observations are especially noteworthy. First, attendance is statistically significant across the periods and across the groups of students. This result strongly indicates that attendance matters and positively impacts GPA beyond anything else that is captured by the GPA of the previous period. Attendance matters even for the most engaged and committed students who have attended at least the required number of meetings for all courses offered in the first year and who are well-performing because they received a positive BSA (Fig. 2) . Although the magnitude of the effect is smaller than for the whole group of students who attended in all courses (Fig. 1) , the effect is statistically significant and adds to the effect of GPA obtained in the previous period. Depending on the period and on the group of students, the magnitude of the effect of attendance varies. The difference in GPA at the end of period 5 between a student who attended all meetings (100%) and a student who attended the minimum required number of meetings (70%, Table 9 in the Appendix) is 1.04 for the whole population of students who attended in all courses (Fig. 1) and 0.77 for the group of students who attended at least the required number of meetings and who obtained a positive BSA (Fig. 2) .
A second interesting result in Fig. 1 is that the impact of attendance in period 3 is smaller than for periods 2, 4 and 5. The difference in cumulative GPA between a student who attended 70% of the meetings compared to a student who attended 100% is 0.54 for period 3, but about 1.0 for the other three periods (respectively 1.06, 1.0 and 1.04 for periods 2, 4 and 5). This result may be explained by the shorter time span of the module which is 4 instead of 8 weeks. Table 10 in the Appendix)
A third remarkable observation in Fig. 2 is that the impact of attendance is much smaller for periods 2 and 3 when compared to periods 4 and 5. In periods 2 and 3, the difference in cumulative GPA between a student who attended 70% of the meetings and a student who attended 100% is 0.21 and 0.24, but it is 0.85 and 0.77 for periods 4 and 5. This result suggests that attendance matters also for the highly motivated student and especially so in the longer run. The 95% confidence intervals in Fig. 2 tend to be considerably larger for the estimates for 70 and 80% attendance and that is because the highly motivated students tend to attend most meetings. Average cumulative attendance is 93% with a standard deviation of 5.7%. Nevertheless, even though practically all these students attend most meetings, the difference in cumulative GPA between a student who attended 90% of the meetings compared to a student who attended 100% is 0.28 for period 4 and 0.26 period 5, and these differences are statistically significant. Thus, our overall conclusion is that attendance matters for study success in a PBL environment, also for the diligent and well-performing student.
Discussion and conclusions
We started our study by asking whether and to what extent attendance matters for study success in a PBL teaching and learning environment. The findings presented above suggest that attendance has a clear additive impact beyond "active engagement" (Gracia and Jenkins 2002) or "commitment to PBL" (van Berkel and Schmidt 2000) . Readers may still raise the (valid) question of whether all of this does not generally depend on the nature of PBL or on students' overall commitment, or whether certain rules create a certain behaviour. In addition, since the bestperforming students also attend more meetings, the results may be due to a certain level of endogeneity. Yet, our data enable us us to look into this by differentiating within the group of students. We find an effect of attendance for different measures of first-year study success in the BA ES (BSA, ECTS, GPA) and at various points of time (per period and end of the year). Even among the committed students, those who met the minimum attendance requirements in all courses, we see that higher attendance has a substantial impact on the amount of ECTS obtained and the end-of-year GPA. Note that these results are found when we control for severable other factors such as gender, age, nationality, pre-education and GPA of the previous period.
All three cohorts studied underwent a Matching procedure, which forces prospective students to reflect on their study choice before the start of the studies, which results in a base line commitment. Attendance should also matter, because the committed student needs to be nourished and confirmed in her committed behaviour or otherwise she will be disillusioned early on. That is, we think that it is through an "ethos of attendance" (Trotter and Roberts 2006, p. 382; cf. Rau and Durand 2000) that attendance matters and is particularly important in a PBL learning environment. Therefore, we think it is safe to conclude that attendance matters for study success, also for the committed, participating and well-prepared student. As such, we agree with Newman-Ford et al. (2008, p. 713) that "the inescapable conclusion is that attendance is a direct determinant of academic performance and attainment". This brings us back to the policy question that served as one of the starting points of our research, namely whether or not to stick to the minimum attendance requirements in the BA ES.
7 One of the main arguments underlying the discussions about attendance rules at FASoS is that it is deemed crucial for effective student performance in a programme based on PBL. Our results indicate that attendance matters more for later periods in the first year. This may be due to decreasing engagement Korhonen et al. 2017) . These results may serve as an argument to have a minimum attendance policy throughout the first year. As such, our data underline the importance of attendance. The importance of integrating first-year students into academia may be reason enough to apply minimum attendance requirements for first-year courses. 8 In the words of Bevitt et al. (2010, p. 12 ):
A strong steer at the start of a university career may help to counter stereotypical assumptions about attendance and help to encourage good study and attendance habits from the start. A progressively lighter touch may then be used in subsequent years of study as the students' autonomy increases.
In fact, Trotter and Roberts (2006) present evidence that shows that the best retention rates are achieved by universities where attendance is required and is strictly monitored.
Yet, one could imagine several other policy responses beyond minimum attendance requirements that might actually fit better with the philosophy of PBL. For instance, Rodgers (2002) experimented with an incentive scheme. While attendance did increase, it did not lead to better performance (cf. Eisen et al. 2015, p. 815) . Another option is discussed by Moore et al. (2003; cf. Credé et al. 2010, pp. 286-287) , who also found that attending class has an influence on results. They showed these findings to students, which resulted in higher class attendance. However, the authors also note that such efforts will probably not have an influence on students who are less concerned about their education.
As was discussed earlier, there are other factors that influence study success, ranging from learning environment to personal factors. Even when we cannot completely rule out the influence of other factors, the findings presented here suggest a noticeable effect of attendance on study success. Hence, it certainly is worth emphasising the importance of attendance. As Gump (2005, p. 21) explains "attendance should be one of the easiest variable for students to control. Students who wish to succeed academically should attend class, and instructors should likewise encourage class attendance". Yet, in PBL in particular, it is not just attendance that should matter for building learning communities, but also preparation and participation (cf. Remedios et al. 2008) . Since our data is administrative in nature, we cannot reflect on these and other factors (e.g. motivation and self-efficacy). In addition, to colour-in the quantitative data, it would also be interesting to ask students for their view on the importance of attendance. These are issues that we plan to look at in our future research. Notes: EUS15008 is not included for attendance, GPA and ECTS. EUS1500 is not included for attendance because the course has no small scale tutorials. EUS1504, EUS1505 and EUS1507 are not included for GPA F fail, P pass, E excellent Notes: Shown are the results of a multilevel mixed linear regression model whereby students are clustered in three cohorts and which includes an autocorrelation coefficient (rho) to control for over-time (cross-period) dependencies. The analysis for ALL includes 2254 observations for 590 students who attended in all courses of year 1. The analysis for MIN + BSA includes 1265 observations for 322 students who attended the minimum required meetings of all course of year 1 and who surpassed the BSA threshold of 42 out of 60 ECTS *p < 0.01
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